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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. . 

2. Claims 9-16, and 19 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 9 is indefinite in that it requires "at least one 
deposition configuration" in lines 14 and 15 and "two planar deposition configuration" in 
lines 22 and 23. It is not possible to have only one deposition configuration while also 
having two deposition configurations. The Examiner recommends amending claim 9 to 
exclude the "at least one deposition configuration" or so that the claim reads "at least 
two deposition configuration" 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or(g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 1-8 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Okamoto, US Patent 6,017,396 in view of Karner et al, US Patent 5,753,045: 

Okamoto teaches a vacuum processing apparatus that includes: two plasma 
discharge configurations that each have two electrodes (cathode 1 1 , anode 12) that 
form two plasma beams 16 having discharge axis spaced apart and parallel to each 
other and in a low-voltage high-current plasma beam discharge gap between a cathode 
1 1 and anode 12; a deposition configuration 14 holding two substrates 15, (substrate 15 
is a continuous planar powder capture surface) which extend a selected distance from 
the beam axis along a substantial section of the discharge beam longitudinal direction 
and disposed between the discharge axes; a power supply 7 to independently drive 
each gap; a gas suction configuration .(not shown); and a gas supply section 17, 18 for 
supplying a silicon containing gas to the discharge axis. (Figure 4 and 6) 

Okamoto differs from the present invention in that Okamoto does not teach that 
the discharge axis A is substantially longer than any diameter of said discharge 
generation areas, a gas flow parallel to the discharge axis, that the cathode is a hot 
cathode, or Helmholtz coils to generate a magnetic field parallel to the discharge axis. 

Karner et al teaches a hot cathode plasma beam discharge configuration with 
electrodes (cathode 3, anode 4) that has a discharge axis A that is substantially longer 
than any diameter of said discharge generation area, a gas inlet 29 and exhaust 26 that 
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cause a gas flow substantially parallel to the discharge axis, and a Helmholtz coil to 
generate a magnetic field parallel to the discharge axis. (Entire document, specifically, 
figures 1, 3, and 3a) 

The motivation for replacing the cold cathode plasma beam discharge 
configuration of Okamoto with the hot cathode plasma beam discharge configuration of 
Karner et al is to provide an alternate and equivalent plasma discharge configuration, 
and enable the apparatus to deposit metastable layers as taught by Karner et al. 

The motivation for adding the Helmholtz coil of Karner et al to the apparatus of 
Okamoto is to control the plasma as taught by Karner et al, and well known in the art. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to replace the plasma discharge configuration of Okamoto with 
the plasma discharge configuration of Karner et al, and add the Helmholtz coil of Karner 
et al to the apparatus of Okamoto. 

6. Alternately, claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Okamoto and Karner et al as applied to claims 1 , 2, 4-8, and 18 above, and further 
in view of David, US Patent 6,015,597. 

Okamoto and Karner et al were discussed above and teach a deposition 
configuration that has a continuous planar surface (i.e. flat substrate) which functions as 
a powder capture surface. 

Okamoto and Karner et al differ from the present invention in that they do not 
specifically teach that the deposition configuration is configured as a powder capture 
surface. 
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David teaches a deposition configuration configured as a powder capture surface 
7. (Figure 1) 

The motivation for replacing the deposition configuration of Okamoto and Karner 
et al with the deposition configuration of David is to enable the apparatus of Okamoto 
and Karner et al to produce powder products as taught by David. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to replace the deposition configuration of Okamoto and Karner 
et al with the deposition configuration of David. 

7. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okamoto and Karner et al as applied to claims 1-8, and 18 above, and further in view of 
Matsumoto et al, US Patent 5,340,621. 

Okamoto and Karner et al differ from the present invention in that they do not 
teach two or more plasma beam discharge configurations are provided on each side of 
the deposition configuration. 

Matsumoto et al teaches two plasma beam discharge configurations on a side of 
the deposition configuration. (Figure 5) 

The motivation for placing two plasma beam discharge configurations on a side 
of the deposition configuration is to enable the apparatus of Okamoto and Karner et al 
to uniformly treat large substrates as taught by Matsumoto et al. Alternately, multiple 
plasma beam discharge configurations will allow multiple layers or a thicker single layer 
to be deposited on a substrate with a single pass of the substrate. Furthermore, it has 
been held that the duplication of parts is obvious (see In re Harza 124 USPQ 378, and 
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MPEP 2144) 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to add a second plasma beam discharge configuration to the 
apparatus of Okamoto and Karner et al as taught by Matsumoto et al. 
8. Claims 9-16 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakada et al, JP 64-35914 A, in view of Matsumoto et al, US Patent 5,340,621 , 
and Karner et al, US Patent 5,753,045. 

Nakada et al teaches a vacuum processing apparatus that includes: a hot 
plasma discharge configuration 10 with a pair of electrodes (cathode 32 and anode 12) 
for forming a plasma beam 16 with a discharge axis substantially longer than any 
diameter of said discharge generation areas, and located between and parallel to two 
planar deposition configurations (support 14a, 14b, substrates 28) (substrates 28 are a 
continuous planar powder capture surface) which extend a selected distance from a 
plasma discharge configuration axis; and Helmholtz coils 26. (Figure 1 and 3) 

Nakada et al differs from the present invention in that Nakada et al does not 
teach that: a second plasma discharge configuration with a discharge axis parallel to the 
first discharge axis and independently drivable from the first; a gas supply configuration 
with a gas flow generally parallel to the plasma discharge axis; that the cathode is a 
cold cathode, or a gas supply system fro supplying a carbon-, boron-, nitrogen-, 
hydrogen-, or silicon-containing gas. 

Matsumoto et al teaches two plasma beam discharge configuration with a low- 
voltage high-current plasma beam discharge gap between a cathode 2 (hot or cold) and 
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anode 6 that form two plasma beams 7 parallel to each other, a power supply 16 to 
independently drive each gap, and a gas supply section 26, 27 for supplying a carbon-, 
nitrogen-, hydrogen-, or silicon-containing gas. (Entire document) 

Karner et al teaches the a plasma processing apparatus that has a gas flow 
parallel to the discharge beam 1 axis A in a low-voltage high-current plasma beam 
discharge gap between a cathode 12 and anode 20 and connected to a power source 
22. The discharge axis is disposed between multiple deposition configurations mounted 
on boat 24 and facing each other, and the discharge axis A is substantially longer than 
any diameter of said discharge generation areas. The gas supply system supplies a 
carbon-, boron-, nitrogen-, or hydrogen-containing gas (Entire document, specifically, 
figures 1 , 3, and 3a) Karner et al also teaches that the gas flow parallel with the 
discharge beam axis produces more uniform coatings on larger deposition 
configurations by placing the deposition configurations parallel to the beam axis at a 
specific spacing for a desired plasma density such that the parallel gas flow produces a 
constant product (column 1 line 62 through column 2 line 27). 

The motivation for using multiple independently controllable plasma discharge 
configurations to form multiple plasma beams in the apparatus of Nakada et al is to 
more uniformly distribute the plasma over the substrate as taught by Matsumoto et al. 
Furthermore, it has been held that the duplication of parts is obvious (see In re Harza 
124 USPQ 378, and MPEP 2144). 

The motivation for making the cathode of Nakada et al a cold cathode is to 
provide an alternate and equivalent type of cathode, and to prevent contamination 
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introduced by the sputtering effect of a hot cathode. 

The motivation for replacing the perpendicular gas supply system of Nakada et al 
with the parallel gas supply system of Karner et al is to more uniformly distribute the 
processing gases to improve process uniformity on larger deposition configurations as 
taught by Karner et al. 

The motivation for supplying a carbon-, nitrogen-, hydrogen-, or silicon-containing 
gas to the apparatus of Nakada et al is to provide a specific gas for an etching process 
as required by Nakada et al but not disclosed, or for a deposition process as taught by 
Matsumoto et al and Karner et al. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to add a second discharge configuration to the apparatus of 
Nakada et al as taught by Matsumoto et al, use a cold cathode as taught by Matsumoto 
et al, replace the gas supply system of Nakada et al with the gas supply system of 
Karner et al, and supply the desired gas to the apparatus of Nakada et al as taught by 
Matsumoto et al and Karner et al. 

9. Alternately, claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakada et al, Matsumoto et al, and Karner et al as applied to claims 9, 10, 12-16 
and 19 above, and further in view of David, US Patent 6,015,597. 

Nakada et al, Matsumoto et al, and Karner et al were discussed above and teach 
a deposition configuration that has a continuous planar surface (i.e. flat substrate) which 
functions as a powder capture surface. 

Nakada et al, Matsumoto et al, and Karner et al differ from the present invention 
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in that they do not specifically teach that the deposition configuration is configured as a 
powder capture surface. 

David teaches a deposition configuration configured as a powder capture surface 
7. (Figure 1) 

The motivation for replacing the deposition configuration of Nakada et al, 
Matsumoto et al, and Karner et al with the deposition configuration of David is to enable 
the apparatus of Nakada et al, Matsumoto et al, and Karner et al to produce powder 
products as taught by David. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention.was made to replace the deposition configuration of Nakada et al, 
Matsumoto et al, and Karner et al with the deposition configuration of David. 

Response to Arguments 

10. Applicant's arguments with respect to claims 9-16 and 19 have been considered 
but are moot in view of the new ground of rejection. The Examiner believes that the 
rejection of claims 9-16 under Ikegaya et al in view of Karner et al and Matsumoto et al 
is still valid, but is inferior to the rejection of the claims under Nakada et al. Thus, the 
rejection in view of Ikegaya et al has been dropped. 

1 1 . Applicant's arguments filed July 24, 2007 have been fully considered but they are 
not persuasive. 

In regard to the arguments directed to Okamoto and Karner et al, the Examiner 
disagrees. The Examiner believes that the Applicant has misunderstood the proposed 
combination and the size of the plasma beams. The proposed combination is directed at 
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replacing the long vertical electrodes of Okamoto with the short horizontal electrodes of 
Karner et al. The plasma beam of Okamoto has a long vertical axis and a small 
horizontal axis. Likewise, the plasma beam of Karner has a long vertical axis and a thin 
horizontal axis. The resultant plasma beams are the same shape, and as will be 
discussed below, are about the same size. Thus the plasma sources of Okamoto et al 
and Karner et al are equivalent, and just differ in the orientation of the electrodes. As to 
the size of the plasma beam, Applicant seems to think that the plasma beam of Karner 
et al is much larger than the plasma beam of Okamoto. Applicant points out that 
Okamoto teaches using a plasma beam of 8 cm to coat a 50 cm substrate, the 
Examiner agrees. Karner et al teaches at a radius 50 mm the plasma density is very low 
(few %) and rapidly goes to zero at a radius between 50 and 75 mm (figure 2), and the 
total beam width is between 10 and 15 cm. Thus the beams are substantially the same 
size. Therefore, the plasma beam of Karner et al is substantially the same as the 
plasma beam of Okamoto and can function in the same manner. The Examiner notes 
that the width of the beam is based on many factors and can readily be controlled. The 
Examiner further notes that the both Karner et al and Okamoto want to limit the 
exposure to the plasma. The degree of exposure is readily controllable by controlling 
the placement of the substrates, or various parameters of the plasma. 

In regard to the argument that Okamoto does not supply the process gas parallel 
with discharge axis, the Examiner agrees. The rejection has been changed. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
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applicant's disclosure. The cited art teaches the technological background of the 
invention. 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrie R. Lund whose telephone number is (571) 272- 
1437. The examiner can normally be reached on Monday-Thursday (10:00 am - 9:00 
pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571) 272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300.; 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). . 
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